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Abstract 
The bus is the major means of public transport in the city of Salvador in the northeast of Brazil. One of the causes of this may be 
the bus drivers. The aim of this research project is to understand the working conditions of bus drivers in the city and how this 
influences their activity. A questionnaire to identify drivers’ perceptions about their working conditions was constructed. 357 bus 
drivers answered the questionnaire. 97% of the bus drivers were worried about urban violence during their work; 91% 
complained that the traffic in Salvador was stressful; 93% confessed they had been insulted while doing their jobs; 81% affirmed 
that they had already felt fatigued, exhausted, or stressed either during or after working day; and 84% had already felt pain due to 
their working activities. This data reveals that bus drivers consider their working conditions stressful and exhausting. 
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1. Main text  
With the significant expansion of cities and the growth of the population residing in them, the use of public 
transport becomes increasingly essential to promote travel and satisfy the basic needs of citizens, the most widely 
used of these being the public bus. In this context, it is essential to understand the day-to-day and the types of 
problems the bus drivers are going through at the time of driving, as the health and wellbeing of these professionals 
will affect the lives of those who rely on buses to move around in cities. 
It is known that the bus drivers are responsible for transporting thousands of people every day and they are 
working for about twenty hours a day. However, there are several existing pressure factors in their work routine, 
which besides causing harm to their health, can contribute to a higher incidence of inappropriate behavior in traffic 
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and, consequently, a high level of accidents. It is no coincidence that, due to their nature, the bus driver's job has 
been identified as one of the most stressful. This is justified largely by the existence of a conflict between three 
pressure sources: to be able to fulfill the tight schedules of working scales, drive safely and serve well the 
passengers and, on the other hand, the driver has little control over the external environment.[1] 
The act of driving is a highly painful and stressful task, especially for professional drivers of public transport in 
Brazil, who suffer with irregular working hours, rude passengers, insecurity (exposed to robbery and accidents), 
high noise levels both inside and outside the vehicle, high ambient temperatures, company’s requirements, bad road 
conditions, equipment failure, excessive stops during travel, among others. 
Recent research in the city of Salvador, one of the main Brazilian cities, shows that more than half of the 
population disapproves the public transportation system and also affirms that there is anything positive on that, 
emphasizing its inefficiency and disorganization. One of discontent size causes includes negligence with the bus 
drivers, who go through many hostile situations and are exposed to various pressure factors, compromising their 
physical and mental health and the integrity of the entire population that depends on the services. 
This project aimed, therefore, to know the working conditions of bus drivers in the city of Salvador, their routine 
and the types of problems faced by them in the exercise of their profession, showing how the health and welfare of 
these professionals affect the lives those who rely on buses to get around in the city. It also aimed to contribute to 
society, collecting data for the bus drivers to permit assessment of their working conditions in the light of 
ergonomics, to look for quick and effective interventions in order to implement improvements in the living 
conditions of these professionals benefiting not only workers of this segment but also the whole population of 
Salvador using this form of transportation. 
2. Method 
A closed type questionnaire was prepared and applied. The subject (bus driver) marked the alternative that they 
considered the most correct, and each question had five response alternatives ranging from: fully agree, partially 
agree, neutral, disagree partially, strongly disagree. The questionnaire consisted of 36 questions on the following 
topics: comfort, influencing factors of driving the vehicle, human-machine interaction. There is a reservation that 
these 36 questions, three of which have different types of response (ranging from "never", "once", "twice", "3 
times", "4 or more") to allow more information of the issues and correlate certain types of data that we consider 
useful for the analysis development of the research. 
According to the Bahia Road Workers Union, the questionnaire should be applied at a bus station, because there 
would more bus drivers available. They have a break to rest, with more time to answer the questionnaire and not 
suffer influence by owners of bus companies to complete the questionnaire. Thus, it was decided to apply the 
questionnaire at Mussurunga, Pirajá and Lapa stations, because it is  where there are the most bus drivers and public 
buses per day. However, the research could not be performed at Lapa station, because there was no pause for rest of 
the bus drivers. Therefore we used bus terminals at Pituba, Cajazeiras 11 and Ribeira, and Mussurunga and Pirajá 
stations. 
The number of bus drivers who completed the questionnaire was 357, taking into account the total number of five 
thousand bus drivers in Salvador and sample size produced a confidence level of 95% and maximum error of 5%. 
This questionnaire took into account issues such as: drivers could answer it in a short time, because they have a few 
minutes rest between trips; use a vocabulary that is appropriate for bus drivers so that they could understand the 
issues and therefore respond with full conviction. 
Table 1 demonstrates the working time of bus drivers in Salvador, divided into 4 groups, according to the Union 
of Workers Road Transport of the state of Bahia. 
 
Table 1. Percentage of bus drivers versus working time. 
Working time as bus driver Percentage of bus drivers in Salvador  (%) 
Up to 4 years 29.1% 
Between 5-9 years 22% 
Between 10-14 years 19% 
Greater than or equal to 15 years 29.9% 
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As can be seen in table 2, the bus drivers selected for the interviwes were distributed into 4 groups according to 
year of service, based on the table 1.  
 
Table 2. Total of bus drivers by stations and service time. 
Stations x Service Time Until 4 years 5-9 years 10 -14 years Over 15 years Total of bus drivers by stations 
Pirajá 28 21 18 29 96 
Mussurunga 18 13 12 19 62 
Lapa 58 44 38 59 199 
Total of bus drivers 104 78 68 107 357  
3. Analysis and data validation 
Originally, the questionnaire was composed by 36 questions, but it was necessary to relieve some issues to keep 
the quality of research. Before any preliminary analysis three questions that had other codes than the default answers 
were excluded; to keep them would be inconsistent. 
Therefore, the processing of data was started with 33 questions using the SPSS software STATISTICS 19, 
however the huge dimension of the block limited the detailing and the deepening. Working with cluster analysis was 
thus the means to classify data according to its intrinsic characteristics, that is, allowing the linking of the issues at 
successively larger groups by using measures of similarity or distance. In this case, Euclidian distance for the 
construction of the dendrogram was chosen. The dendrogram is similar to a structure of branches and leaves, and is 
useful in determining the division of groups of questions in quantitative terms.[2] 
According to the distance linkage it was possible to establish the formation of three blocks and to run the K-
means method to determine the questions that should compose each of them. This method of division consisted in 
minimizing the variability within clusters and maximizing the variability between sets by means of the individual 
questions.[2] After that, it was noted that some issues had variations that jarred with others belonging to the groups, 
which revealed randomness in the responses and consequently reduced the value of Cronbach's Alpha coefficient 
used to validate the data. 
The Cronbach's Alpha coefficient is an internal consistency measure, which adds a set of items as a group by the 
average correlation among them - items. It is considered, therefore, a statistic that measures the consistency and / or 
reliability of a questionnaire on a numerical scale from zero to one, where 0 would represent no consistency and 1 
high reliability.[3,4,5] 
Although it was obtained through software in this study, the calculation of Cronbach's alpha coefficient is given 
by: 
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Where: 
k is the number of questionnaire items; 
2
iS  corresponds to the variance of each item; 
2
tS  is the total variance of the questionnaire, determined as the sum of all the variances. 
Aiming an Alpha coefficient as close as possible to the reliability, the questions which had trends of randomness 
in the responses were selected and excluded and the analysis was restarted now as a single block consisting of 26 
uniform and consistent questions. Since the hypothesis of the formation of three groups was maintained, there is a 
need to name them according to their themes. 
The first group of questions related to the activity of driving with multiple factors, such that: security, stress, 
health, etc., and was called "influencing factors in driving"; the second, smaller and clear theme, was entitled 
"Comfort"; and the third was aimed at the car on the driver's perspective, and named "Man-machine interaction." 
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 Finally, the questionnaire as a single block of 26 questions presented a Cronbach's Alpha coefficient of 0.80, so 
it was taken as reliable as the other blocks.[5] As shown in the table below. 
 
Table 3. Cronbach’s Alpha. 
Group Number of questions Name of group Cronbach’s Alpha 
1 18 Influencing factors in driving 0.73 
2 2 Comfort 0.72 
3 6 Man-Machine Interaction 0.64 
Total 26 Questionnaire 0.80 
4. Results 
Some results, as mentioned below, are very important and show uniformity that certain questions were answered 
by the drivers: 
 
x The question "Have you driven a bus that stopped working in the street by a defect presented?" presented fully 
affirmative response of 89% of drivers (319 of the total 357 respondents), which tends to be more a factor that 
leads the driver to stress because beyond all external factors, they have to deal with the constant breaking down 
of the bus as they themselves state; 
x 97% of drivers (348 of the total 357 respondents) fully agreed with the question "Am I concerned with urban 
violence during my work day?” demonstrating the concern that these drivers have especially with the lack of 
public safety in the city of Salvador. One of the reports of the drivers was that he was working frightened because 
he had been robbed 25 times while working and attacked on several of these occasions; 
x 93% of drivers who responded to the questionnaire (332 of the total 357) affirmed agree absolutely to the 
question: "Is the traffic in Salvador stressful?". As the drivers themselves reported, the increase of the vehicle 
fleet in the city, combined with constant traffic jams and bad manners in traffic, are some of the causes of the 
chaotic city traffic; 
x 96% of drivers (341 of the total 357 respondents) agreed with conviction to the following question: "Have I been 
insulted by a passenger or another driver during the job?". This tends to make the driver more worn out during 
transit, become more stressed and eventually lose their attention and cause some sort of accident, endangering the 
lives of users, their own and that of other drivers. 
x The question "Have I failed to stop at a bus stop for fear of assault?" had fully positive response of 87% of 
drivers (311 of the total 357 respondents), demonstrating that the vast majority of drivers feel frightened and as 
reported, there are certain bus stops that they do not stop the vehicle during certain times, claiming these to be 
more dangerous. 
x 84% of drivers (299 of the total 357 respondents) fully agreed with the question "Have you felt pain in the back, 
neck or arms during or after work?", which shows that the position that they work turns out to be painful for 
health of the drivers, who constantly see themselves in pain throughout the body, as informed numerous times. 
x 77% of drivers (274 of the total 357 respondents) agreed with conviction with the question "Does the temperature 
in my job bother me?", which shows that the temperature of the city allied to the proximity of the engine, and the 
cab space with little ventilation are reasons of discomfort for the driver. 
5. Conclusion 
It was concluded that the mental and physical health, and welfare aspects are very important for the healthy 
performance of bus driver profession, confirming thus the link between activity and two areas of ergonomics: 
cognitive and physical. The continuous mental activity, over long periods, can be exhausting, especially if combined 
with other factors - temperature, noise, etc. - and although some of these processes are inherent to the activity, they 
should be minimized through features that make it more satisfying.  
One of the factors appointed as inconvenient was the high temperature, especially in older vehicles. Due to the 
proximity between the driver's seat and the engine, there is excessive release of heat to the lower  members of the 
drive, causing the loss of the leg hair as well as  more serious illnesses. However, an appropriate sealing or addition 
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of an insulating reinforcement could reduce the temperature in workspace. In some current vehicles measures have 
already been adopted to minimize the problem. 
In addition, global warming makes the capitals true heat islands. Close to peak times - a period in which there is a 
greater flow of people on the buses - high temperatures are felt with greater intensity and allied to traffic congestion 
generates discomfort both for users and for the driver. Even if the vehicles are equipped with fans and operate 
properly, the ambient temperature remains high. Many drivers believe that this high temperature hinders the 
performance of their activities and the other parties reported to have become used to it. The use of air conditioners 
was identified as a solution to this issue. 
The reported noise is caused by two elements: the front engine and the windows of the vehicle. Although they 
presented improvement in newer buses due to acoustic insulation, this could be further minimized with the change to 
rear or side motor and rubber screens avoiding friction between the glass and the frame. 
The lack of public security was observed as the main factor hindering the development of the activity. The 
concern with urban violence is daily, whether inside or outside the vehicle. Discussions occur between passengers, 
between passenger and driver, or between conductors. Although not directly linked to the problem, drivers often 
have to intervene to prevent further conflicts on the bus. 
The professionals stated that citizens have difficulty in understanding that there are rules in the development of 
the activity and that these must be followed. Due to insecurity, the company's orders are sometimes abandoned to 
attend to the passenger requests, such as the stopping points and rides, especially at night. 
In conclusion, the tension caused by all this could only lead to a state of stress at the end of the day, as evidenced 
in the form of fatigue, exhaustion and pain in various parts of the body, since these professionals are put to the test 
daily. 
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